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©  Electrostatic  printer  using  continuous  paper. 

©  A  continuous-paper  electrostatic  printer  that  is 
capable  of  preventing  paper  wastage  caused  by 
allowing  paper  to  be  needlessly  fed  to  the  electro- 
static  printing  section  when  there  is  no  data  to  be 
printed.  This  is  done  by  providing  the  paper  cutting 
means  downstream  of  the  paper  holder  and  ensuring 
that  in  such  cases  paper  is  not  transported  upstream 
of  the  cutting  means  and  by  ejecting  cut  paper  in 
the  system  at  that  time. 
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ELECTROSTATIC  PRINTER 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

This  invention  relates  to  an  electrostatic  printer 
that  uses  continuous  paper  as  the  printing  medium. 

Description  of  the  Prior  Art 

The  paper  cutting  means  in  electrostatic  print- 
ers  that  use  continuous  paper  is  provided  either 
directly  after  a  paper  transport  means  located  be- 
tween  the  paper  holder  and  the  electrostatic  print- 
ing  section,  or  directly  after  the  electrostatic  print- 
ing  section.  Therefore,  if  a  problem  should  arise,  if 
the  operation  of  the  paper  transport  means  is  con- 
tinued  even  when  the  cutting  means  has  been 
operated  to  cut  the  paper  at  the  position  of  the 
cutting  means,  the  paper  continues  to  be  fed  to  the 
electrostatic  printing  section,  wasting  paper  and 
giving  rise  to  singeing  of  the  paper  at  the  electro- 
static  printing  section. 

SUMMARY  OF  THE  INVENTION 

The  object  of  the  present  invention  is  therefore 
to  provide  a  continuous-paper  electrostatic  printer 
that  is  capable  of  preventing  paper  wastage  caused 
by  allowing  paper  to  be  needlessly  fed  to,  and 
scorched  at,  the  electrostatic  printing  section,  in 
cases  where  a  set  of  print  data  A  is  to  be  printed 
on  a  specific  number  of  labels  on  the  continuous 
paper  followed  by  the  printing  of  a  set  of  print  data 
B  on  a  specific  number  of  labels  and  the  new  print 
data  is  being  input  while  the  print  data  that  has 
already  been  input  is  being  printed,  and  the  print- 
ing  of  the  data  that  has  already  been  input  is 
completed  prior  to  the  completion  of  the  input  of 
the  print  data  that  is  to  be  printed  next. 

In  accordance  with  the  present  invention,  the 
above  object  is  attained  by  an  electrostatic  printer 
that  uses  continuous  paper  comprising:  a 
continuous-paper  holder;  an  electrostatic  printing 
section;  a  continuous-paper  transport  means  pro- 
vided  between  the  continuous-paper  holder  and  the 
electrostatic  printing  section  for  feeding  paper  from 
the  continuous-paper  holder  to  the  electrostatic 
printing  section:  paper  ejection  means  provided  on 

USING  CONTINUOUS  PAPER 

the  downstream  side  of  the  electrostatic  printing 
section  in  the  direction  of  paper  travel,  for  ejecting 
paper;  and  paper  cutting  means  provided  between 
the  continuous-paper  holder  and  the  paper  trans- 

5  port  means. 
When  a  supervisory  time  period  that  has  been 

set  for  the  electrostatic  printer  ends  after  the  print- 
ing  of  one  prescribed  set  of  print  data  has  been 
completed  and  before  the  following  set  of  print  data 

10  has  been  readied,  the  cutting  means  located  just 
downstream  of  the  paper  holder  is  activated  to  cut 
the  paper  and  the  transportation  of  the  paper  up- 
stream  of  the  cutting  means  by  the  transport 
means  located  between  the  cutting  means  and  the 

15  electrostatic  printing  section  is  halted,  and  the  sec- 
tion  of  the  paper  thus  cut  extending  from  the  cut- 
ting  means  to  the  electrostatic  printing  section  is 
ejected  by  the  ejection  means  located  on  the 
downstream  side  of  the  electrostatic  printing  sec- 

20  tion  in  the  direction  of  paper  travel. 
Further  features  of  the  invention,  its  nature  and 

various  advantages  will  be  more  apparent  from  the 
accompanying  drawings  and  the  following  detailed 
description  of  the  invention. 

25 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

30  Figure  1  is  a  general  view  of  a  first  embodi- 
ment  of  the  continuous-paper  electrostatic  printer 
of  the  present  invention; 

Figure  2  is  a  block  diagram  of  a  control 
means  according  to  the  invention;  and 

35  Figure  3  is  a  flow  chart  illustrating  the  opera- 
tion  of  the  invention. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

40 

With  reference  to  Figure  1,  reference  numeral 
1  denotes  a  roll  of  paper  consisting  of  a  backing 
sheet  coated  with  a  separating  agent  and  having  a 

45  plurality  of  labels  of  the  same  size,  each  of  which 
is  coated  with  an  adhesive,  detachably  adhered 
continuously  along  its  length  at  a  desired  pitch. 
The  roll  of  paper  1  is  mounted  rotatably  on  a  reel  2 
that  constitutes  the  continuous-paper  holder.  Nu- 

50  meral  3  denotes  an  electrostatic  printing  section 
located  a  prescribed  distance  from  the  paper  hold- 
er.  The  main  constituents  of  the  electrostatic  print- 
ing  section  3  are  a  light-sensLtive  drum  4,  an  LED 
head  5  and  an  electrostatic  transfer  element  6. 
Numeral  7  denotes  a  drive  roller  and  numeral  8  a 
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pressure  roller.  These  rollers  7  and  8  form  the 
transport  means  for  the  paper  1  and  are  located 
between  the  paper  holder  and  the  electrostatic 
printing  section  3.  Numerals  9  and  10  denote  guide 
rollers  for  guiding  the  paper  1.  The  cutting  means 
for  cutting  the  paper  1  is  constituted  by  a  fixed 
blade  11  and  a  movable  blade  12,  which  are  lo- 
cated  between  the  paper  holder  and  the  transport 
means.  Located  on  the  paper  holder  side  of  the 
transport  means  is  a  paper-ready  sensor  13  that 
detects  whether  or  not  the  paper  1  is  positioned 
ready  for  transport.  The  paper-ready  sensor  13 
may  instead  be  provided  on  the  electrostatic  print- 
ing  section  3  side  of  the  transport  means. 

The  ejection  means  for  ejecting  the  paper  1  is 
constituted  by  an  ejection  drive  roller  14  and  an 
ejection  pressure  roller  15,  which  are  located  on 
the  downstream  side  of  the  electrostatic  printing 
section  in  the  direction  of  paper  travel.  Provided 
downstream  of  the  ejection  means  is  an  ejection 
sensor  16  that  detects  whether  or  not  the  cut  paper 
1  has  left  the  electrostatic  printing  section  3.  Nu- 
merals  17  and  18  denote  guide  plates  provided 
upstream  and  downstream,  respectively,  of  the 
electrostatic  printing  section  3. 

Figure  2  illustrates  the  operational  means  of 
the  continuous  paper  electrostatic  printer  of  the 
invention,  which  will  now  be  described.  A  micropro- 
cessor  21  receives  input  from  a  power  switch  22, 
the  paper-ready  sensor  13,  ejection  sensor  16,  and 
print  data  23.  Connected  to  the  output  ports  of  the 
microprocessor  21  are  an  electrostatic  control 
means  24  which  controls  the  activation  and  deac- 
tivation  of  the  light-sensitive  drum  4.  LED  head  5 
and  electrostatic  transfer  element  6;  a  transport 
control  means  25  which  controls  the  activation  and 
deactivation  of  the  transport  drive  roller  7;  an  ejec- 
tion  control  means  26  which  controls  the  activation 
and  deactivation  of  the  ejection  drive  roller  14;  and 
a  cutting  control  means  27  which  controls  the  ac- 
tivation  and  deactivation  of  the  movable  blade  12. 

The  continuous  paper  electrostatic  printer  op- 
erates  in  accordance  with  a  program  stored  in  a 
ROM  in  the  microprocessor  21.  This  program, 
which  is  illustrated  by  the  flow  chart  of  Figure  3. 
will  now  be  described. 

When  the  power  switch  22  is  switched  on  in 
step  1  ,  in  step  2  it  is  determined  whether  or  not  the 
paper  1  is  ready  to  be  transported.  This  is  deter- 
mined  by  whether  or  not  paper  is  detected  op- 
posite  the  paper-ready  sensor  13.  If  the  answer  is 
No,  the  leading  edge  of  the  paper  1  is  fed  to  the 
rollers  7  and  8,  either  manually  or  by  an  auto- 
loading  mechanism,  when  the  apparatus  is 
equipped  with  such  a  mechanism. 

If  in  step  2  the  answer  is  Yes,  the  process 
moves  on  to  step  3,  for  the  processing  of  print  data 
the  input  of  which  has  been  completed.  Examples 

of  print  data  are  price  information  on  price  tags  and 
parcel  address  information.  As  one  example,  it  may 
be  required  to  print  100  labels  with  print  data  A, 
then  50  labels  with  print  data  B. 

5  When  processing  of  the  print  data  has  been 
completed,  in  step  4  the  electrostatic  control 
means  24,  transport  control  means  25  and  ejection 
control  means  26  activate  the  electrostatic  printing 
section  3  and  the  transport  drive  roller  7  to  feed  the 

10  paper  1  to  the  electrostatic  printing  section  3,  and 
the  ejection  drive  roller  14  is  activated  to  eject  the 
paper  1  from  the  electrostatic  printing  section  3. 

Operating  control  of  the  electrostatic  printing 
section  3  comprises  rotation  of  the  light-sensitive 

is  drum  4,  energization  and  de-energization  of  the 
LED  head  5,  and  activation  of  the  electrostatic 
transfer  element  6.  The  LED  head  5  is  energized 
and  de-energized  in  accordance  with  line  print  data 
information.  The  position  at  which  the  printing  of 

20  each  label  is  to  start  can  be  controlled,  for  exam- 
ple,  by  signals  output  by  position  sensors  (not 
shown)  corresponding  to  the  detection  of  spaces 
between  the  labels  adhered  to  the  backing  sheet. 

When  each  set  of  print  data  has  been  printed, 
25  in  step  5  it  is  determined  whether  or  not  printing  of 

the  print  data  has  been  completed.  If,  as  described 
above,  there  is  a  following  set  of  print  data  A.  the 
process  goes  back  to  step  4.  If  there  is  no  more 
data  to  be  printed,  the  process  moves  on  to  step  6 

30  and  a  prescribed  supervisory  time  period  (such  as 
3  seconds,  for  example)  is  set. 

In  step  7,  it  is  determined  if  the  following  print 
data  has  not  been  readied  within  the  supervisory 
time  period.  If  the  answer  is  No,  that  is,  if  print  data 

35  input  has  been  completed,  the  process  goes  back 
to  step  3. 

It  is  preferable  for  the  various  control  oper- 
ations  of  step  4  to  be  suspended  for  the  duration  of 
the  supervisory  time  period. 

40  If  the  next  print  data  has  been  readied  within 
the  supervisory  time  period,  the  process  moves  to 
step  8  in  which  the  cutting  control  means  27  op- 
erates  the  movable  blade  12  to  cut  the  paper  1. 

Next,  in  step  9,  it  is  determined  whether  the 
45  trailing  edge  of  the  cut  paper  1  has  passed  the 

laser  light  source  3.  This  is  determined  by  whether 
paper  is  no  longer  detected  opposite  the  ejection 
sensor  16.  If  in  step  9  the  answer  is  Yes,  the 
process  moves  to  step  10  in  which  the  overall 

so  operation  of  the  system  is  halted  by  stopping  the 
laser  light  source  3,  transport  drive  roller  7  and 
ejection  drive  roller  1  4. 

The  transport  drive  roller  7  continues  to  be 
driven  from  the  end  of  the  supervisory  time  period 

55  until  the  trailing  edge  of  the  cut  paper  passes  the 
position  of  the  ejection  sensor  16,  but  as  it  has 
been  severed  from  the  paper  on  the  paper  holder 
side  at  the  cutting  means,  no  paper  transport  takes 

3 



5 EP  0  374  567  A2 6 

place.  The  light-sensitive  drum-  4,  transport  drive 
roller  9  and  ejection  drive  roller  14  may  be  op- 
erated  from  the  same  power  source. 

Although  the  embodiment  has  been  described 
with  reference  to  continuous  paper  consisting  of  a 
backing  sheet  to  which  labels  are  detachably  ad- 
hered,  it  is  not  limited  to  this;  ordinary  continuous 
paper  may  be  used  instead.  Also,  instead  of  LED 
light,  a  laser  beam  may  be  used  to  form  the  image 
on  the  light-sensitive  drum  4  of  the  electrostatic 
printing  section. 

The  continuous-paper  electrostatic  printer  in 
accordance  with  the  present  invention  thus  com- 
prises:  a  paper  holder;  an  electrostatic  printing  sec- 
tion;  a  continuous  paper  transport  means  provided 
between  the  paper  holder  and  the  electrostatic 
printing  section  for  feeding  paper  from  the  paper 
holder  to  the  electrostatic  printing  section;  paper 
ejection  means  provided  on  the  downstream  side 
of  the  electrostatic  printing  section  in  the  direction 
of  paper  travel,  for  ejecting  paper;  and  paper  cut- 
ting  means  provided  between  the  paper  holder  and 
the  paper  transport  means.  When  a  supervisory 
time  period  that  has  been  set  for  the  electrostatic 
printer  ends  after  one  prescribed  set  of  printing 
operations  has  been  completed  but  before  the  fol- 
lowing  set  of  print  data  conditions  has  been  read- 
ied,  the  cutting  means  located  just  downstream  of 
the  paper  holder  is  activated  to  cut  the  paper,  the 
transportation  of  the  paper  upstream  'of  the  cutting 
means  by  the  transport  means  located  between  the 
cutting  means  and  the  electrostatic  printing  section 
is  halted,  and  the  section  of  the  paper  thus  cut 
extending  from  the  cutting  means  to  the  electro- 
static  printing  section  is  ejected  by  the  ejection 
means  located  on  the  downstream  side  of  the 
electrostatic  printing  section  in  the  direction  of  pa- 
per  travel.  The  electrostatic  printer  therefore  does 
not  cause  paper  wastage  by  needlessly  feeding  the 
paper  to  the  electrostatic  printing  section  when 
there  is  no  data  to  be  printed,  and  thus  prevents 
the  paper  accumulating  and  singeing  at  the  electro- 
static  printing  section. 

In  Fig.  3  the  explanation  to  steps  1  to  10  read 
as  follows: 

stepl:  Switch  on  of  the  Power  Switch 
2:  whether  or  not  a  roll  of  paper  is  set 
3:  a  processing  of  print  data 
4:  an  actuation  of  the  electrostatic  printing 

section 
a  d/iving  actuation  of  the  transport  drive  roller 
a  driving  actuation  of  the  ejection  drive  roller 

5:  whether  or  not  print  data  has  been  com- 
pleted 

6:  a  set  of  supervisory  time  period(3  sec- 
onds) 

7:  whether  or  not  following  print  data  has  not 
been  readied  within  the  supervisory  time  period 

8:  the  actuation  of  the  movable  blade 
9:  whether  or  not  a  trailing  edge  of  the  roll  of 

paper  has  passed  the  electrostatic  printing  section 
10:  stop  of  the  laser  light  source 

5  stop  of  rotation  of  the  transport  drive  roller 
stop  of  rotation  of  the  ejection  drive  roller. 

LIST  OF  PARTS 
70 

1  CONTINOUS  PAPER 
2  REEL 
3  ELECTROSTATIC  PRINTING  SECTION 

75  4  LIGHT-SENSITIVE  DRUM 
5  LED  HEAD 
6  ELECTROSTATIC  TRANSFER  ELEMENT 
7  TRANSPORT  DRIVE  ROLLER 
8  TRANSPORT  PRESSURE  ROLLER 

20  9  GUIDE  ROLLER 
10  GUIDE  ROLLER 
1  1  FIXED  BLADE 
12  MOVABLE  BLADE 
13  PAPER-READY  SENSOR 

25  14  EJECTION  DRIVE  ROLLER 
15  EJECTION  PRESSURE  ROLLER 
16  EJECTION  SENSOR 
17  GUIDE  PLATE 
18  GUIDE  PLATE 

30  21  MICROPROCESSOR 
22  POWER  SWITCH 
23  PRINT  DATA 
24  ELECTROSTATIC  CONTROL  MEANS 
25  TRANSPORT  CONTROL  MEANS 

35  26  EJECTION  CONTROL  MEANS 
27  CUTTING  CONTROL  MEANS 

Claims 
40 

1  .  A  continuous-paper  electrostatic  printer, 
comprising: 
a  continuous-paper  holder; 
an  electrostatic  printing  section; 

45  a  continuous-paper  transport  means  provided  be- 
tween  the  continuous-paper  holder  and  the  electro- 
static  printing  section  for  transporting  paper  from 
the  continuous-paper  holder  to  the  electrostatic 
printing  section; 

so  paper  ejection  means  provided  on  the  downstream 
side  of  the  electrostatic  printing  section  in  the  di- 
rection  of  paper  travel,  for  ejecting  paper; 
paper  cutting  means  provided  between  the 
continuous-paper  holder  and  the  paper  transport 

55  means. 
2.  A  continuous-paper  electrostatic  printer, 

wherein  when  a  supervisory  time  period  that  has 
been  set  for  the  electrostatic  printer  ends  after 

4 
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completion  of  a  prescribed  set  of  print  data  and 
before  a  subsequent  set  of  print  data  has  been 
readied,  paper  cutting  means  located  immediately 
downstream  of  a  continuous-paper  holder  is  op- 
erated  to  cut  the  paper,  transportation  of  paper  that  5 
is  upstream  of  the  cutting  means  by  a  paper  trans- 
port  means  located  between  the  cutting  means  and 
the  electrostatic  printing  section  is  halted,  and  the 
portion  of  the  paper  thus  cut  extending  from  the 
cutting  means  to  the  electrostatic  printing  section  is  w 
ejected  by  an  ejection  means  located  on  the  down- 
stream  side  of  the  electrostatic  printing  section  in 
the  direction  of  paper  travel. 
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